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BETZ LABORATORIES, INC.

(\/ SECTION I « GENERAL CONDITIONS AND PROBLEMS
Pursuant to your original authorization contained in Purchase Order
No. 5449 dated March 21, 1957, ana {nitial visit was made to your plant ea
May 9, 1957. At that time cursory qﬂmmum were madcoi your watsr
system and the mowl of handling and treatment of your lndnstrhl processing
discharges. At that time verbal suggestions and ucommudaticﬁ were offered
regarding the obtaining of specific data on ﬁové. points of discharge, segre-
gation and separation possibilities and many other phases of information re-
quited for punmiury.studiu.: No report was submitted of onr ﬂ.ndhlgl at that
time and you proceeded to gather and assemble pertinent data for later use.
The initial and lnbuqnent visits have revealed that yon hsvo two
(\J sources of water, lnclndlng a connection with the public supply which is obnined
from wells adjacent to your property and you bave an intake in the brook or
river running adjaceant to your plant property from which you pump, treat and
filter this vuot'toi'; various plant uses. Tbhe amounts o{ wuct_uod from each
source ury éoﬁiiéo;tbly with the seasoa and opsration.

: -» sau‘ury}‘_“".l' from yoiui plant {s directed to mnniélyal sanitary
sewers except frem ti;o zohtlioly fsolated points in your plant. Heze septic
tanks are pmihd for icc;lﬂag the di:durgu.

" Jndustrial procuaing wastes and waters are principally discharged to
ozilt.ing hgoou or pondl with inter-coanections for draining relatively clean
waters directly to the brook. A substantial amount of clcan waters E.H? bné‘dt 2
L\/ﬁuu hgoou as does boller blowdown discharges, oil coat.unhuud condeasates

and yard drains,
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. During March of this year you advised our oifice that an alleged
pollution charge was directed at your company by the private water company
operating the public supply wells which are adjacent to your plaat area. Ths
alleged pollution was suspected to havse originated {rom the waste lagocas and
was diagnosed as synthetic detirgents. Briefly, no attempt was made by
your company to deny the charges dus princlpaﬂy to the fact that the lagocas
were locatad in relatively poor soil, synthetic detergents were used in your
processing and circumstances pointed toward the sxisting condition. Meetings
and coniouncu were held with various State and water company Authorities
and the program outlined included discontinuing the use of synthetic detergeats
in your processing sad ultimately treating the lagoon water for immaediate dis-
charge into the adjacent brock. Thase steps have been taken successfully at
this writing.

Despite the fact that you had been employing your waste lagoons for
| maany years and had been using syathatic dct’orgen-u as mud to metal cleaning
for an extended period of time without influence on the public sepply wells, in
the writer's opinion the reascn for this apparest conditica was due to the exces-
X sive pumping of the wells during the lﬁ; summer and {all secasoa whan ground
water coaditions were sxcepticaally low. This extraordinary pull or demand by
the wells increased m cone of influence.for taking water and consequently pulled
portions of drainage from the wasts ponds.

Weo have been subsequently advised that the concentration oé ﬁoztoabeatz ,
in the wells is gradually reducing. No tests have been made by our laboratory

on the well waters.
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Studies were again resumed in order to obtain sufficient informatien -
on the industrial waste flows for the development of & treatment and handling
schems which weuld be prs;:ucal for implementation at your plant. “During the
interim of the initial visit by the writer, your staff had developed plans of -
ezh'ting p'ipo lines, points of discharge and a reasonable watsr balance. Water
purchased {rom ths public supply based on average use approximates 32, 000
gpd. Oua the basis of records of pumping and treatment, it is apparent that
somewhat in excess of 200,000 gpd of water is used from ths brook or river.

A suuiury of water uses in the plant and the resulting discharge to
waste shows that contaminated process wastes range from 12,000 gpd to 15,000
«pd. This does not includs the oil contaminated condensate and boiler blowdown. 1
fluu total over 30, 000 gpd during most of the time. Ths actual calculated
maximum blowdown for maximum boller use {s ¢, 000 gpd.

You report that the low pressure condensats {s ptu.htly zeturaed for

re-use as boller indm‘et.. Most of the tims the high pressure condensate as

well as that resultiag {rom cne of the Bammars s discharged directly to the
lagoon. The mixed Hih pressure condensate does pass through sa oil separator.
During certain times of the year part of this filtered condensate is returaed for
boiler fesdwater, |

It i» the {atent of this preliminary report to offer recommendations
whereby your industrial discharges can be simply handled and treated and there-

by minimige p«aﬁﬂd ground watsr contamination as well as muhorA:RdZﬁUO 2 Ll

‘%hzrgu to the adjacent brook or river. Most of the recommendations offered

.3.,'
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herein have been briefly discussed with your personnel to assurs thelr practi-

cability and that ayailable space can be had,
SECTION I -« DISCUSSION OF REQUIRED TREATMENT AND EQUIPMENT

The souzces of the varions contaminated wastes have beea cutlined in
detail by your perscnnel and supplied to the writer. The ostimated gallonage
discharge and nch&_ﬂq was also :uppm and from which calculaticas to-‘r z8=
quired capacities have been made. Consequently, in this report the wastes will
be grouped on the basis of the practicability of segregation and/ or grouping for
either discharge or treatment. |

Appended to the report is a iu'int of Drawing No, A«5711«We2 entitled
“Proposed Flow Diagram®., This flow diagram represents our recommendations
for segregation, handling andtreatment,

Thas ﬁrg: phase that must be taken care of 1s the complets segregation

of clean cooling water either for dirsct discharge to the storm sswers and hence

to the brook or for re-use in other processes. Similarly, all storm water, roof

drains and probably yard drains should be removed {rom their discharge to the
existing lagoon nd. directed to the storm sewer and river.

At the present time the high volumes of ccnduulto/a ;:nuny discharged
to the pand along with boiler blowdown. Most of the condensats is oil coataminated
but otherwise satisfactory. Sampling of these discharges was particularly dif-
ficult and the samples collected are probably not truly representative of all coa=
diticns. However, during the early part of May we collected a samfI§ 30KEB 2 5

pressure condensate as it enters the pond and a sample of the condeasats from

-4- AR200025
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(\/ the hammer. These csxﬁplol were collected when the boller was not being
blown dowﬁ and consequently should be representative of coaditieas at that
particular time, The analytical data obtained cn these samples shew that other
than the eil conteat the condensate would be sultable for re-uss. Tbe sample
of high pressure condensate which we understand has pasaed through an existe
iag oll filter showed a ruldiul oil content of 18. 3 ppm. For discharge to the
etream this would be sn uccptablo value, however, it would be considered

~zelatively high for uss hck in the boiler. The sample obtained directly from
ths hammer ’ﬂlchuge line showed 270 ppmn of oil. This is mcpﬁoully high
and woald not be po.tmlttcd for discharge. The combined ﬂO'Wl' are calculated
at a maximum of 30,000 gpd. The logic&l te'commend&t_ion on this condensate .

(\/ would bs the installation of appro;afiato typo-oqulpnpoat for oil removal to a ccn-.
centration whsreby lt_conld be used in the feedwater. For this service there
are opticnal typesequipment available which include chemical coaguiation and

filtration by a recognized process and the filtration through a precoat filter.

Since it bas boen indicated initially that reclamaticn of this condensats was
15’

rather unlikely at the prount time, we have not evaluated the methods in detall

and conssquently no cost estimates are presented. Actually, we have besa un«
able to obtain relidhle flow measurements or reliable samples ea which te base
calculations and estirmates. . |
. As {ndicated previously, ths condensate having only 18 ppm oll present
would be satisfactory for duchargo to the storm sewer. Ia all pro
v T

5\/011 cantent may excesd this limit at times and consequently we beslisve that you
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should consider a relatively simple and inexpensive type filter or separator d
for the condensate. The effluent of this device should then be directed: to the
storm sewer for discharge to the river. Again, itis dlm:ult to prepare a
reliadble estimate on the cost of preliminary filtration or separation since the
actual lows are not knowa, It is apparent that the flow rate does not exceed -
25 gpm cn a cutinnon:_bafh and c‘onnuequ;my this could be used for calcue
lation, | TR
Probably the simplest and most economical type fllter for reducing
~oll is a straw or excelsior type énu. This consists principally of a section in
which straw or excelsior are depasited and through which the condensats maust
flow. When the material builds up to the extent that the water flow is restricted,
then the filter media is pulled ont, burned and replaced with new. The best l;t \_)
up on this type installation is to have duplicate units operating side by side and
while ons is being serviced the other one can handle the entire filtering load.
This way relatively good operaticn and oil removal can be obtained.
"rhon are mechanical oil filters as manufactured by Gale Oil Sepa-
zator Company, Morse Filter Company, ._If:g_ Company and others. All of
these have llmnaum and are relatively expensive as compared to the straw or
axcelsicn type. We suggest that yos investigate these directly with the manu-
facturers after you have changed or modified your piping and can obtain truly

representative samples and flow rates.

We discussed briefly with your peraonnel the pouihiﬂﬂ 2{-) ﬁréuiq

the condensate from the other haramer through the existing oll filter and obtain -/

eabe
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(\/ an effluent comparable to that shown by analysis of the mixed high pressure:
condensate. However, you indicated probably that this unit was now overloaded.
Ia any event, we do suggest that this be investigated. .

The processing waste to be handled as described by you and as out-
lined on the appended flow diagram include digcharges {rom the cellar sump,
the tambling room,“the 'etéh house, the '(orge; ;!:’mp tumblers, washers and the

~ laboratory. These miked processing wastes contain lﬁgh‘:ouds. some {ree olls
and substantial qualities of water soluble oils. Part of the wastes have already
been through filters and flctation separators and are discharged continuously as
well as bulk ;lnmpl.:' The flow rate will be somewhat variable, however, it is
apparent that if cloan waters and condensates are separated, the flow of actual

(Q‘pruenl wastes will not exceed 20, 000 gpd.

The most difficult materials to raméve from these mixed process
wastes include the water soluble oils. As you will recall, anbsta.gthl amounts
of chemicals wsre required to obtain éuriﬂcation in the waste as received in
Pond #Z aad ultimately Pond £1. In all probability, the wa#u oa which we made
experimental treatment tests were somewbat more dilute than those to bo expecCe
ted following segto;;uom Therefore, it is imperative that as much pretreatment
prior to coagulation be accomplished as ia possible. On the appended flow dis-
gram, you will note that ;vo have indicated the process wasts to be directed to s
combination surge, settling and oil skimming tank. The detail of cur suggesticn
for this receiving tank appears on the attached Drawing No. A-4711-Wel. The

8200028

(u purpose of the tank {s to permit the settling out of the heavier saolids r9|

«Te
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from tumbling operations and others and the removal of free ofl. Althoogh
‘these materials would not particularly interfere with subsequent treatment, it
appears that the removal prior to pumping would be duir?nhlo. The suggested
tankage as shown has a maximum working capacity ote.:aao\ gals. with a surge
capacity of approximately 1600 gals. The continuous flight for skimmiag and
solids removal can be o;:erztcd intermittently or continucusly as desired. We
have indicated the tank of a shape that the solids will be scraped up ths in?lm
and into s dry xo‘;clyor for deposition elsewhers.

The oil to be skimmed from the unit can bs collected either auto-
matically or through a manually controlled cil skimmer. This will permit in.
termittent pumpage to ths proposed batch treatment tanks. The pump suction
should be located at tho sffluent end of the tank oposite the influent and should
be as near the surface of the low water lovel as s pnctical.‘ The influent to

" the tank can be at any elevation desired and we have shown it at appr‘oxinutcly
low water lsvel. .

| . The exact size of this receiving tank is dlfﬂcnlt-to determine. As
indicated, we have shown the tank at 3,000 gals. maximum capacity. Certaine
1y there would be no criticism for having the tank of greater capacity. Also, .
suggested design is probably one of several that could be utilized satisfactorily
{or the service. No cost utimq_:,u are presented harewith although the tankage
may be constructed of concrete ‘;r stael and the internal mechanical squipment
furnished by m-p.dt Company, Chain Belt Company, Jeffrey Equipment and
others. The writer will be pleasad tu discuss this proposed m;.ﬂ«ﬁ@ mo 29
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(q
of the manufacturers i{f you so desire and by so doing can obtain reliable

estimates of cost. - .

- As indicatsd previcusly, the solids removed from this unit can be
transported either for dry fill or deposited in the sludge lagosa. Ths cil
romo.nd should be collected and deposited in the ol lagoon as showa on the
pfo;mud diagram, ' |

' No attempt kas been made to size the pumps or pumping equipment
carrying ths surged wastes to the proposed batch txuumnf tanks. If the fJow
zates are as {ndicated by cg!cuhtim. the pumping equipment wm be relative-
ly small. However, the exact size is not particularly critical as long as it is

( ‘/utﬂciont to keep ahead of the fiow.,

=~  The anticipated maximum flow of 20, 000 gpd is well within the limits
for mm; ia a batch treatment plant. As indicated pfcvionsly. the cnlcn-.

~lated Sow ranges between 12,000 gpd and 15,000 gpd. We have suggested for

. Yyour consideration the use of 20,000 gal. tanks. We bolh_v.o the batch treate
ment tanksshould be two in rumber sach having sufficient capacity te handle m

| complate day's nh_v,fi This provides flexibility and if the flows substantially ine

creass, & third tank can always be added.

The pump discharge handling wastes from the receiviag tank should
be directed to either ons of the two pvropoud batch tanks. We request that you
zrefer to tﬁo'ﬁow d.ngnm for the gen'cul'nov schame. Also, en print of
Drawing A-5711+We3, we have showa & typical tank section. The materials of

(\./
coastruction can be wood, ltca! or concrete. - We have shown & comunn.pog 0 3 0

-'9.
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wood stave tank with a concrete mat for support ard shaped with hepper bottom,
The tankage required for the working capacity of 20, 000 gals. sppraximates 15’
in diameter X 15 igh. The tazk i» equipped with a paddle mixer cemplete with
sludge scraper blades for zeady removal of the sledge. You will acte that we
have showa multiple side eutlets for decanting the clarified waste {ollewing
treatment and seitling. Ths inlet to the tank 1s opticaal and may be through the
bottom, side or over thetep. o |
. The metkod of opsration would be to pump {rom the surge tazk uatil
cae of the batch ta:nk- was filled. At _vh.ich time a labozatory Jar test qqn;d be
made to _dctomi_;up_ the amount of chemicals required to clarify the waste, When
this was determined, the chemicals could be mixed in a solution tank located
adjacent te or ca top of the batch tank, the solution prepared and discharged iato
the raw waste. Agitation and mixing for appraximately one hour would be de=
sizable following which the agitator would be stopped and several hours or mi-
night settling permitted. The clarified wasts would then be dscanted to the
storm sewer and hence to the river. The accumulated aludge could be remeved
by opening the sludge valve and starting the agitator. This material would thea
flowtoa pnpugd .lm_ip. lagoon as shown oa the general flow diagram,
Normally whea a two or more tank system is arrazged, cemmon out~
let linas are employsd. If stesl or concrate tanks were used, ths desiga would
be rectangular or square ia place of round. By this type tankage, ccﬁmoa wall

construction could be used,

S

The agitator equipment employed can be purchased {rom ABL00E 31 )

water works squipment or mades especially for the intendad use.
v l0a
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It is not essential that these batch tanks be housed, howsver, in
your area whers savere cold weather {s encountered, it would probably be |
desirable to consider rough housing.

Costs vary widely with the type of tankage, the size and eother items
fncluding equipment that' it was believed to be bstter that you dacide on the
equipmest t0 be employed and then cbtain firm estimates.’ |

SECTION Il « CONCLUSIONS AND RECOMMENDATIONS

In view of the foregoing discussions supplemented by our joint studies
of substantial amounts of collected data, we can conclude that your actual ine-
duatrial waste problem can be practically ardeconomically handled provided ap~
propriate measures are taken and operated, Our recommendaticns mly’b. |
summarized aad briefly discussed as follows:

1. It is essential that complete separation and segregation of all
storm water and roof drains for discharge to the storm sewers
be made, This also includes yard and street drains. However,
it is necessary that certain good housekeeping practices be put

. into effect to avold careless dumping of oil or cther materials
- where they vm eventually reach yard dratns,

2. We also recommend that all clean cooling waters either be col-

| lected for re-use or directed for discharge to the atorm sewer.
They sheuld be removed from discharging into any lagoon in
order t!nt the operating size }or capacity of the lagooa can h& R200 032
kept at & minimum, Furthermore, if water can be re-usad,

lesser pumping and treatment costs will be experienced. - .

.11 .
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3. Tke blowdowa from the boilers should be separated from the
condensate. The blowdown must be discharged to the pro=
posad sludge lagooa in ordsr to obtain high solids separation.
The ﬂurm. to this optica would be to provide a separate
recelving pond for boiler blowdown since this valume far ex- -
ceeds the volume anticipated ln‘tho proposed sludge lagooa -
from the chemical treatment of the industrial wastes.

4. We recommend that you give consideration to tha installatioa .
of primary equipment for removing oil from the condensate - /
presently discharged to the lagoon. Depending on the degres
of treatment installed, the condensate could be then either dise-
charged to the storm sower as satisfactorily treated waste.

water o directed back to the heater for re-use in the boilers.

As pointed out previously, the efiluent {rom the 4" line present-
1y discharging to the lagoon had oaly 18 ppm oil which would be
satisfactory for direct stream discharge. Howsver, we are
‘aware that this condensate has passed through an existing oil
removal system. The other line directly from the hammer had
oil far In excess o! the permissible limit for direct stzeam dis-
charge. Since we have no specific information on the existing
ail remoaval equipment nor were you abls to supply this infore

_ mation at the time of the fleld investigation, we believe it might

AR200033

be worthwhile to investigate thess units to ascertain if they coul

-]12 -
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(\-/ be used at higher capacity for the primary treatment and include
the direct discharge from the other hammer. If se, the instale ,
lation ef additional facilities for oil reduction in the condansate
would not be necessary at this time. An.lyﬂcally. it is lpparu.t
the existing equipment does not do a utlnfactory job on the cons
densate for using it as boiler unktup. You advised that eccasiom-
ally thia high preasure condensate is used, however, we would an-
Uelpate unfavorable boller operating conditicns. We believe our
suggestions and recommendations regarding separate handling of
the condensate ars obvicas since this volume approximates 30, 600 -

,

gpd which is in excess of the actual processing waste to be treated

(\J by methods later described.  Also, if onnr’ preaent pracuéil con=
tinued of discharging theas wastes to a lagoon, it is necessary to
substantially enlarge the lagoon to include this type waste. Howe
ever, there Actually is no danger of underground water pallutica
by discharging this typs waste to a recelving pond,

5. Itis apptﬂii.}hat you are practically completely sewered to the

municlp';! sanitary sewer, however, we are aware that at least

L~ ot s -t o

ou septic tank mtﬂw dhchrgu to the hgoon. This should -

be ceangcud to the municipal sewsz. We belisve you have in mind
changing the locaticn of the washroom in ordsr to obtaia a more
| practical connection. T | | AR20003Y
LJ 6. Based on discussions ard informatioa collected, it {s appatduy '
practical to group various p_roécu wastes a8 shown on the pr—---*

«]3a



1,

BETZ LABORATORIES, INC.

flow disgram and direct these to a proposed receiviag and surge
tank also shown. This suggested tank design and capacity has - |
been previcusly discussed in ths report and the appended print
contains some details. It is necessary that appropri#o coatrols
for water levels be installed. The pumping unita to take suction -
from this receiving tank must be installed to cperats intermittens
tly or semiscontinucus, based on discharge {rom processing.

To adequately treat the combined processing wastes, we recome.

mend twe batch trutment tanks, each having the capacity for one

day'- maximum flow, 'rbo nuggnted duign and capacity have

been previously discussed in this report and some of the details

are shown oa the appended print, It is essential that camplete
accessories and auxiliaries be provided for these units, We have -
shown a multiple valve take=off on the side, however, with modified
mixing equipment internal to the tanks, & loose joint decaating
mechanism could be installed internal to the tanks for discharge. -
Whatever typs discharge is finally decided upon, there should be - .
a receiving sump exterior to the tank for inspection and sampling. -
'Ihrouihon: the report we have discussed a sludge pend or lageon

for recelving ths solids devsloped from chemical treatmeat of{ the -
process waste. Thia pond should be conveniently located to the

batch treatment tank so that the sludge can be discharged by gravity

ARZOOOBS

The exact sise can be determined by space available and whether or

~ld4e
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not this particular pond or ponds are to receive the boiler blow-

down. It may be desirable to install two smaller sludge lagoons

s

for alternate use with one draining and dq}gg while the other {s

AAJ*“-OUU{ retun o

| in use. . W. p.x'u.uno you will proceed with filling your existing -

lagoons when you find it ascessary to use the ground. Also, as
previously mentioned, you may wish to retain a section of the old .

pond tor_roco;dn; boiler blowdown or continuing to discharge oil -

couum!nu.d. cordensate.

. We are attaching certain analytical data on samples collected from ths

condensate as well as from the tua;cd samples of §2 Lagoon wnt.es prior to

river discharge.,

L_/.

This preliminary report togetber with the recommendations {s offered .

to enable you to proceed with final plans for treating and handling your liquid dis=

charges from processing and plant cperation. We trust you will find the report

" clear and complets for the intended purpose. We appreciate ths opportunity of

extending these services to you and request that you feel fres to contact the

writer for iur:hu‘_,dllq'nuion as the plan develops. We express appreciation for -

the courtesies extended during these studies.

- oee:
enc,

¢

Respectfully sanxltted. :
BETZ LABORATORIKS, INC.

Max U. Priester

Associate Director f R200036

(L muP Gu | Consulting Division
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water analyses | BETZ LABORATORIES, INC.

PHILADELPHIA 24, PA.

l ~.

Marlin-Rockwell Cozrporation 71
Plainville, Connecticus . J_L‘l
. sample dated
5/8/58 sjaise 8/\f58 ""Si19sss
High ‘ sated 2nd
MPLING POINT | Pressure C“‘W"Jffa.m w:nJ 7;‘.‘“‘1 "
] Condensate Hammer Discharge goon
IALYSIS NUMBER |p 140 : 141 142 139
Figiod - .28 | .2
- S S 2
it Hordness ’
aCOy, ppm
gi:CuO;. ppm
nesium
-2CO3, ppm
wlphthalein
ilinity o3 CaCOy, ppm
V&Own%‘co '
s CaCOy, ppm d
’ou ppm |
ride . . . ‘
1, ppm . '
?Oa. ppm -
| Phosphate
Ou PP™
10 Phesphate : '
'Qa Pp™ : 1
te
O3 ppm
8.1%° 6.82 7.38
sific Conducta o
mbos 23 22
o fcomoctad) 21 20
ended ' : .
MFE’“ : 24
ndets, ppm 7.0 5.0
landGzesyl - | aw AR2D0037
( _asTM, pped 18.3 J
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